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ON THE THEORY OF SURFACE FORCES. III.-OF SLIGHT CONTAMINATIONS.
-EFFECT
N
Fig. 1.
[Philosophical Magazine, XXXIIL pp.  468 — 471,  1892.]
OBSERVATION* having suggested that the lowering of surface-tension water due to a film of oil falls off more rapidly when the film is attenuat than the thickness of the film itself can be supposed to do, I was led to examine the question theoretically; and the result shows that, according to the principles of Young and Laplace, the lowering of tension due to a very thin film should be in proportion, not to the thickness, but to the square of the thickness of the film. In the calculations which follow the fluids are supposed to be incompressible, a layer of density p and thickness a being interposed
between fluids of densities p2 a*id p\ (Fig. 1). The thickness a, as well as 1 range of the forces, is supposed to be negligible in comparison with the rad of curvature R of the surfaces of separation.
By II. (16)f we have for the difference of pressures in the inner f outer liquids,
where V(p, pi), V(p2, p) denote the potentials at the surfaces of separation,
* See, for example, Miss Pockels on "Surface Tension," Nature, Vol. xnn. p. 437 (Ifi t Phil. Mag. Feb. 1892.   [Vol. in. p. 519.]. So far there was nothing peculiar, except in respect to the dimensions of the focusing lens. But now between the latter and the screen was inserted a disk E of black card 2 inches in diameter, at such a distance (40 inches) from the lens as to receive a well-defined image of the hot carbons A, By this disk all regularly refracted light would be stopped, so that the screen would appear dark. If, however, any part of the prepared glass be dimmed by the breath, light is there diverted from its path, and thus escaping the stop proceeds to form an image of the part in question upon the screen. The dewed parts of the breath-figure are accordingly seen bright upon a dark ground; and with the arrangement described, in which the large diameter of the focusing lens is a leading feature, the projected images are very beautiful. A similar method would probably be adequate to the projection of smoke-jets.
